The results underscore the need for policies focused on improving the health and lifestyle of the poorly educated.
Older people with a low socio-economic status have higher functional disability, morbidity and mortality rates than those with a high socio-economic status. These differences have been observed as regards various socio-economic indicators and health outcomes and assessed in various countries [1] [2] [3] [4] . Despite policies designed to reduce socio-economic health differences, there is no indication that they have diminished. Previous trend studies focus on differences between poorly and well-educated people and show persisting or even increasing health differences between these groups in the general population 5 and among older people [6] [7] [8] . There are two explanations for the increase in health differences among older people. One is that the higher general educational level has reduced the absolute number of poorly educated people among recent cohorts of 55-65-year-olds. A lower number of poorly educated older people coincides with an increase in the relative number of disabled or other frail people in this group. The other explanation is that there has been a decrease in the prevalence of disability over time. This might be because technological developments in medical science and health care in recent decades have led to improved ways of detecting, diagnosing and treating diseases. As a result, there is greater longevity among older people and lower disability rates 9, 10 . Since poorly educated people have more health problems, they might have benefited less from the decreasing prevalence than well-educated people. This should result in increased health differences over time [6] [7] [8] . Changes in health differences can thus result from there being fewer poorly educated people as well as from a decrease in the prevalence or severity of disability among well-educated people. However, understanding changes in health differences may be more complicated than merely studying the prevalence of a low educational level and poor health in the population. Education influences health via various pathways, including . Until now, trends in mediating factors have not been taken into account in trend studies on socio-economic health differences in the older population. Birth cohorts, however, age in different periods and may differ in several health-related characteristics 16, 17 . Better economic conditions in the second half of the twentieth century may have caused younger cohorts to have less healthy lifestyles than older cohorts 18 . Socio-economic and socio-cultural developments in society may have contributed to altered psychosocial resources among recent cohorts 19 . If a less healthy lifestyle and changes in psychosocial resources in recent decades have been more marked among poorly educated than well-educated people, this could contribute to an understanding of increased differences in health over time. 
Methods

Study sample
The Longitudinal Aging Study Amsterdam is an ongoing study on the physical, emotional, cognitive and social functioning of older adults 23 . A nationally representative survey was conducted in 1992-1993 among 3107 respondents between the age of 55 and 85. The response rate was 62 %, which is relatively high for surveys in the Netherlands. The sample was stratified by sex and age, and the respondents were randomly selected from the population registers of eleven municipalities in the west, northeast and south of the Netherlands. Data was collected via face-to-face interviews on physical, emotional, cognitive and social functioning and medical interviews with clinical observations. In 2002 a new cohort (birth years [1938] [1939] [1940] [1941] [1942] [1943] [1944] [1945] [1946] [1947] , N = 1002) was selected from the population registers of the same municipalities, with a response rate of 57 %. The birth cohort 1928-1937 (N = 998) was selected from the 1992-1993 data collection, resulting in data from two consecutive birth cohorts in the same age range (55-65) with an interval of ten years. We refer to these cohorts as the early (born in 1928-1937) and the late cohort (born in [1938] [1939] [1940] [1941] [1942] [1943] [1944] [1945] [1946] [1947] . In the present study, respondents with missing data on physical limitations or education are excluded from the sample, resulting in 948 and 980 respondents respectively. 
Socio-economic indicator
Functional limitations
Respondents are asked if they have difficulty performing six common daily activities: walking up and down a fifteenstep staircase without resting, getting dressed and undressed, sitting down and getting up from a chair, cutting their own toenails, walking five minutes outdoors without resting, and driving or using public transport 24 . The response categories are: (0) unable to do that, (1) only with help, (2) with a great deal of difficulty, (3) with some difficulty, and (4) 25 . Physical activity is defined as the total number of physical activities (walking, cycling, gardening, light and heavy household chores and sports) in the past two weeks. Three levels are distinguished: low (0-2 activities), moderate (3) (4) and high physical activity level (5 or more). Respondents are categorized as people who never smoked, once smoked or still smoke, and as people who do not drink, drink moderately (not daily and/or not more than a few glasses each time) and drink excessively (at least three glasses daily). Missing values for lifestyle factors have been replaced by modal categories in the multivariate analyses: normal weight (N = 188), moderate physical activity (N = 34), once smoked (N = 162) and drinks moderately (N = 165). Not all the respondents participated in the medical interview, which explains the high number of missing values for lifestyle variables. Psychosocial factors include partner status, personal network size, instrumental support, emotional support, mastery and work status. Partner status indicates whether a respondent has a spouse or partner (yes or no). The size of the personal network is assessed using the domain-contact method. With respect to seven role types, respondents are asked to identify people (other than their partner) they have frequent contact with and who are important to them (range 0-75) 26 . For the nine network members they have the most frequent contact with, information is collected on the intensity of the received instrumental and emotional support (range 0-36, with 0 = no social support and 36 = frequent support from all the network members). Mastery is assessed using a five-item version of the Mastery Scale (range 5-25) with low scores indicating a more external (versus internal) locus of control, i.e. lower mastery 27 . The reliability coefficients Cronbachs a are 0.74 in 1992 and 0.77 in 2002. Work status indicates whether the respondent is employed at the time of the interview (yes or no).
Statistical analyses
Since studies show that trends in health differences are greater in men than women, analyses have been conducted separately for men and women 5, 8 . Differences in characteristics between cohorts (research question 1) are determined using chi-square tests for categorical variables and t-test statistics for interval variables. To examine differences in characteristics between educational groups within the cohorts (research question 2) chi-square tests for categorical variables and analyses of variance for interval variables are used. Logistic regression analysis is applied to examine the degree of educational and cohort differences in the functional limitations, and the degree to which these differences are explained by lifestyle factors and psychosocial resources (research question 3). Five models are analysed. The main educational level and cohort effects, adjusted for age, are studied in the first model. The interaction of educational level and cohort is added in the second model. For men, the interaction effect proves to be non-significant, and is not included in the subsequent three models. Lifestyle and psychosocial factors are added separately as explanatory variables in the third and fourth model. The fifth model includes all the predictors. Since the focus is on the effects and changes in odds ratio of these variables, the tables only include the effects of educational level and cohort and the interaction effect for women.
Results
Differences between cohorts Tab. 1 shows the characteristics of the two cohorts. Men in the late birth cohort have higher levels of education than those in the early cohort. The percentage of men with functional limitations is about 25 % in both cohorts. With respect to lifestyle factors, there is a significant increase in the percentage of obesity and excessive alcohol use. In contrast to this unhealthy behavior, there is an increase in the percentage of men who never smoked. As to psychosocial factors, there is only one cohort difference: men in the late cohort are more often employed than men in the early cohort. Women in the late cohort are also more often better educated than those in the early cohort (Tab. 1). The percentage of women with physical limitations increases from 23 % in the early cohort to 36 % in the late cohort. In addition, the results show an unhealthier lifestyle in the late cohort. The late cohort includes higher percentages of obese women, women with limited physical activity, women who are former smokers and women who use alcohol than the early cohort. As to the psychosocial factors, there is only a difference in work status, with women in the late cohort more often employed.
Educational differences within cohorts
The second research question pertains to educational differences in both of the cohorts. In the early cohort, there are educational differences among men regarding BMI and alcohol consumption (Tab. 2). Being overweight is more common among poorly educated men and alcohol use is more common among well-educated men. In the late cohort, however, there are no educational differences in BMI and alcohol consumption. Poorly educated men are more likely to smoke than well-educated men. Educational differences in psychosocial resources are observed for partner status, personal network size, receiving emotional support and employment, all in favor of men with a higher level of education. With the exception of receiving emotional support and employment, the differences do not occur in the late cohort. It can be concluded that men in the early cohort exhibit educational differences in lifestyle and psychosocial resources, with poorly educated men generally being in a more disadvantaged Table 1 . Characteristics by cohort for men (n = 928) and women (n = 1000). Table 3 . Characteristics by educational level and cohort for women (n = 1000). educated women (OR = 2.67). A significant effect of cohort indicates that women in the late cohort are more likely to have functional limitations (OR = 2.17). Including the interaction terms of education and cohort in Model 2 improves the model fit and a significant interaction effect of low level of education and cohort is observed (OR = 5.32). This interaction effect implies that the difference between poorly and well-educated women is larger in the late than the early cohort and confirms the observation from the descriptive analyses. Model 3, adjusted for lifestyle, shows that part of the interaction effect between a low level of education and the cohort is due to differences in lifestyle (OR decreases to 3.86). In Model 4, adjusted for psychosocial factors, the interaction effect of Model 2 decreases to OR = 4.83, showing that differences in psychosocial resources explain less of the interaction effect than lifestyle differences. In Model 5, the interaction effect still remains statistically significant (OR = 3.33), revealing that even if an unhealthy lifestyle and low psychosocial resources are taken into account, poorly educated women in the late cohort more often report functional limitations than poorly educated women in the early cohort. 
Men
55-65 years in
Discussion
The main objective of the study has been to gain insight into educational differences in functional limitations among 55-65-year-olds in 1992 and 2002. The first observation is that educational differences in functional limitations persist for men and significantly increase for women. In men and women alike, an increase in the percentage of people with a higher level of education is observed. In men, the educational difference in health does not change. The men's results show that with an increase in the absolute number of well-educated people, the relative inequality does not necessarily change accordingly.
It is more striking, however, that the percentage of poorly educated women is reduced by nearly half from 1992 to 2002. Many women born from 1938 to 1947 are able to take advantage of the increased educational opportunities after World War II and complete some sort of secondary school. It is of even greater interest that the women of the late cohort with only elementary school, if that, report more frequent functional limitations than women with higher levels of education, resulting in increased educational differences in health. With the rising levels of education among older women, the socio-economic gradient in health has become steeper. These results among 55-65-year-olds corroborate trend studies in other populations showing that the lowest socio-economic groups more often report poorer health in recent decades, i.e. high disability levels and unhealthy life expectancy or mortality rates 5, 7 . Other studies do not observe changes in the size of the socio-economic health inequality in older people 9, 10 , but they do not analyse men and women separately and they use occupational level as an indicator of socio-economic status. Future studies on trends in the socio-economic gradient of health should differentiate by gender and use several indicators of socio-economic status. In addition to differences in educational level and functional limitations, our study shows that the lifestyle of men and women has become less healthy, with higher rates of obesity, more smoking (by women) and greater alcohol consumption. No significant differences are observed in psychosocial resources, except the work status. The men and women in the late cohort are more often employed. We use indicators of general social resources, but cohort changes may appear in more specific aspects of social integration such as contact and support from family and friends, religious attendance and community participation 19 . A more thorough theoretical and empirical analysis of how psychosocial resources change over time and affect health differences is called for, but is beyond the scope of this article.
Over time, educational differences in lifestyle have decreased among men and increased among women. Again, these findings are indicative of the disadvantaged position of poorly educated women in the late cohort. In addition to poor health, these women also report an unhealthier lifestyle and fewer psychosocial resources than better educated women, and the differences increase in the late cohort. The multivariate regression analyses show that the relatively unhealthy lifestyle and limited psychosocial resources of poorly educated women in 2002 compared to 1992 do indeed partly explain their poor health. Our study confirms that for men as well, lifestyle factors and psychosocial resources play a major role in explaining socio-economic health differences 12 . We examine lifestyle and psychosocial resources as explanations for educational differences in health, but other pathways still remain to be examined in future studies. Possible options might be to explore material resources, living conditions, health care, childhood experiences and coping with stress 11, 12, 28 . All these factors have been related to educational status and health and may change over cohorts, providing additional explanations for the increasing educational differences over time. This study can be improved in several ways. It is based on two cohorts only ten years apart. Societal changes such as the increasing number of singles or the banning of smoking in public places can take some time before they start to affect the characteristics of the general population. More observations are also needed to make it possible to draw conclusions about trends in educational differences in health. Observing two points in time enables us to draw conclusions about the differences between two time periods but strictly speaking, drawing conclusions about trends in differences requires at least three or more observations. In addition, the results suggest that 55-65-year-olds in the 1990s differ from people that age at the beginning of the 21st century. We have not gained any insight into whether aging in the 1990s was a different experience than in the new millennium. A cohort-sequential design is needed to study whether educational differences in the onset and progression of health decline are similar for both cohorts. The results of this study provide evidence of persisting educational differences in functional limitations among 55-65-year-old men. Increasing educational differences in functional limitations have been observed among women in the same age group. A major concern for policy-makers is the position of poorly educated older people, particularly women. Women's unhealthier lifestyle explains a substantial part of the increasing educational differences. Increasing attention is being devoted to certain population subgroups in health policy in the Netherlands, but more interventions should be focused on low socio-economic status groups and specific age groups 29, 30 . Interventions to improve lifestyles may be useful in lowering the risk of poor health in old age, particularly among poorly educated women.
